Appln. Filing Date: October 15, 2003 

title: method and apparatus for extracting feature 

vector used for face recognition and retrieval 

INVENTOR (S): HYUN-WOO KIM ET AL 

ATTORNEY'S DOCKET NO: 030681-583 SHEET 1 of 9 



Q< 



c^9^ — 
y o z 

o 



CNJ 









LU 


O 




q: 


o 


ZD 


ID 




O 


UJ 


z 


Li_ 


> 


o 


\ 




1— 


< 


Ql 


< 




ZD 




1— 


\— 


LU 




< 
LU 


UJ 


LU 

o 


Ll. 


O 







LU 


LU O 

Ql 1— . 


cr 


=)< t: 
1— Ql Z 


ID 


< LU ID 


O 


LU Z 


U- 


Li_ LU 
O 




'OSITE 


TOR 


JNIT 1 




o 




:^ 


LU 


z 


o 


> 


o 


o 


LU 


1— 


1 


Ql 


< 


< 


ID 


Ql 


01 


1— 

<: 


LU 
Z 


z 


LU 


LU 


LU 


U_ 


O 


O 








Appln. Filing Date: October 15, 2003 
title: method and apparatus for extracting feature 
vector used for face recognition and retrieval 

INVENTOR(S): HYUN-WOO KIM ET AL 

ATTORNEY'S DOCKET NO: 030681-583 SHEET 2 of 9 



^ LlJ O LU - - 



Q S ^ 2 a. 

X O O uj 

I— L.- Z > ^ 



o 

CM 



CNJ 



LU 

^ ct: 



CM 
CM 



CM 



or: 

Q a: rvi 
S O Zj 

o < 
o o ^ 

LU LiJ ^ 



or 

= O -5 

Li- CL O 

ct: 

Q_ 



CM 
CM 
CM 



CO 
CM 
CM 



^ Q O 

O O -3 
LU Q_ O 
CO 



ct: 

LU 

ai ^ 

I— LU 
CO rp O 

Ct: ^ L.- 
i— 2 ^ 

O 

L^ <C 



CM 
CM 



\ 



T~T 



o 

CM 



^ O 

Q < I— 

Q O 

^ _J LU 
3= O ^ 
I— CL O 

CL 



LU 

^ LU 

o Ct: £ 

LU O 



CM 
CM 



or: 



So 



CN 
CM 



CM 
CM 



CO 
CM 



\ 



0£. 
CL 



Q LU 



CO Q< 
^ I UJ 

y < 

OLi_ 
CD 



CM 



CM 



PO 
CM 



\ 



I 



LU 

x ^ 
i± LU q: 

Li_ 5 



LU O 

o < 



-_I I ! 



CM 



Q 
LU 

Q< 

Q :^ LU 

O I LU 
CO O < 

ou: 

QQ 



o ^ 



:^Lu 

O < 



appln. filing date: october 15, 2003 

Title: method and apparatus for extracting feature 

vector used for face recognition and retrieval 

INVENTOR(S): HYUN-WOO KIM ET AL 

ATTORNEY'S DOCKET NO: 03068 1-583 SHEET 3 of 9 



FIG. 3A 

^224 
f,° (x. y) 



f,' 




f3 





313 



Appln. Filing Date: October 15, 2003 

title: method and apparatus for extracting feature 

vector used for face recognition and retrieval 

INVENTOR(S): HYUN-WOO KIM ET AL 

ATTORNEY'S DOCKET NO: 030681-583 SHEET 4 of 9 



FIG. 


3B 






/234 


/321 






X. y) 


^322 


9 


1 
1 


9 


1 

2 


g 


1 

3 


9 


1 


^323 


9f 


9i 


9l 








9? 


^8 


9l 




9f, 






9,^, 


9,^s 


^16 



APPLN. Filing Date: October 15, 2003 ^ 
Title: method and apparatus for extracting feature 

VECTOR used for FACE RECOGNITION AND RETRIEVAL 
INVENTOR(S): HYUN-WOO KIM ET AL 

ATTORNEY ' S DOCKET NO: 03068 1 -583 SHEET 5 of 9 



y I— 

ZD \^ 
LU 

UJ u_ 



\ 



in 

CNJ 



UJ 

O UJ 
< or: 



o 
m 
N 



o 

CN 



LD 



1 





Qc: 








O ^— 


o z 


UJ 


< 


CO r) 




o 






< 

Q 

1 


FOR 


Q O 




LU 


SECOl 


PROJ 






Q 






LU 
1 






LU 

CO 


CO 



or 
o 

\— 
o 

LU 
> 

LU 

( 

< 

O 



ct: 
o 
J— 
o 

LU 
> 

Q 
LU 
IXJ 

I 

< 

o 



CO 



Q 
O 

o 



CO 







O 


o- 


1— 




CJ> 
LjJ 


o 


> 


LU 
> 


Q 


Q 


LU 


LU ^ CNJ 


rvj 




1 


1 


< 


<c 










O 


O 






Q 


n: 




J— 


□I 
1— 


'UR 




o 




Li_ 



appln. filing date: october 15, 2u03 

Title: method and apparatus for extracting feature 

VECTOR used for FACE RECOGNITION AND RETRIEVAL 

Inventor (s): hyun-woo kim et al 

ATTORNEY'S DOCKET NO: 030681-583 SHEET 6 of 9 



^"T-.X I 

o 




ce z 2 2 

Z ^ LU LlJ 
UU ^ Liu > 



o 
I in 

tu:> 







n: 


LU 






LU 










o 









CNI 












oc: 






O 


LU 


j N 


Ck:: 


LU 


CANN 




THI 


RAS 






CO 



A' 



(£!) 



-Q 



fi: Q O 

X — I LU 
Q_ 



I 



uj <- 7s 





UJ 


1 irO 


Q:: 

LU 






to 




1 ICO 




\ 


5 o Zj 










lij \ 














^ o 




o 











I CM 
I CO 



V 



Q O 
~J LU 

Q_ o 
CL 



CO 





or 

LU 




' — LU 
CO K= 




CO 




lZ < 
Q:: 


< 
o 




CO 



co 



A- 



in 

CO 



r 



CO 



CO 



o 

CO 



o 

CO 



o 

CNJ 
CO 



Q 




or 


'Z. 


MAGE 


LU 


ECO 


IVID 


CO 







o 

CO 



\ 









o 








o 




< 








< 






Q CO 




cn 

LU 


-z. z 

< LU 


UNI 




CL 




LU 






CO 


o 




o 


o 




Q_ 





APPLN. FILING DATE: OCTOBER 15, 2003 

TITLE: METHOD AND APPARATUS FOR EXTRACTING FEATURE 
VECTOR USED FOR FACE RECOGNITION AND RETRIEVAL 
INVENTOR(S): HYUN-WOO KIM ET AL 

ATTORNEY'S DOCKET NO: 030681-583 SHEET 7 of 9 



^ 



FIG. 7 

^ 110 



NORMALIZED 
FACE IMAGE 



1 



610 



71 1 



71 la 



1 r- 



FIRST PCA 
PROJECTOR 



711b 



FIRST DFFS 
CALCULATOR 



712a 



SECOND 
PCA 
PROJECTOR 



712b| 



SECOND 
DFFS 
CALCULATOR 



.J L. 



713 







713ol 



n-th PCA 
PROJECTOR 



713bi 



n-th DFFS 
CALCULATOR 



L 



!— 710 



J 



MINI 
DETE 


MUM 
CTOR 






AFFINE 
TRANSFORMER 






inverse; MAPPER 



— 714 



•"1 



— 721 



722 



-720 



POSE- 
COMPENSATED 
FACE IMAGE 



— 730 



APPLN, Filing Date: October 15, 2003 

TITLE: METHOD AND APPARATUS FOR EXTRACTING FEATURE 
VECTOR USED FOR FACE RECOGNITION AND RETRIEVAL 
INVENTOR(S): HYUN-WOO KIM ET AL 

ATTORNEY'S DOCKET NO: 030681-583 SHEET 8 of 9 



GO 

o 



in 



05 




O 



\ 





LU 


1— 


CL 


ZD 




O 


COl 





tn 






ct: 


1— 


O 


o 


CO 


EC 


1— 




o 


LU 


CO 


LU 
> 


MT 

IN 1 


ND 




LU 


< 


LU 
1^ 






1 


1— 


CO 


< 




or 




LU 


Li_ 


or 





o 



>- Cfc: . □= CO . 
I— O ^— 

Z O ZD \— 
il] LU O O 
I— > U- LU ^ 

LU Q >^ 
^ ZD < LU >N 

I— Ql 
O 



Appln. Filing Date: October 15, 2003 

Title: method and apparatus for extracting feature 

VECTOR USED FOR FACE RECOGNITION AND RETRIEVAL 
INVENTOR(S): HYUN-WOO KIM ET AL 

ATTORNEY'S DOCKET NO: 030681-583 SHEET 9 of 9 



FIG. 10 



SAistorting point of 
scanning area A 

(DC connponent) 



u 



Sgistorting point of 
scanning area B 



E^:ending point of sconning oreo A 




EQiending point of sconning oreo 



